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Ultrasonographic findings in 63 cows with haemorrhagic bowel
syndrome
Abstract
Cows with haemorrhagic bowel syndrome were examined by ultrasonography. A 5.0 MHz linear
transducer was used to scan the right side of 63 standing, non-sedated cows. The small intestine was
found to be dilated and had a diameter of 4.3 to 12.0 cm (mean [sd] 6.76 [1.78] cm), and there was
markedly reduced or absent small intestinal motility in all the cows. In 22 (34.9 per cent) cows, empty
poststenotic segments of small intestine were seen in addition to empty prestenotic intestine. In 12 (19
per cent) cows, the intestinal lumen contained localised hyperechoic material consistent with blood
clots. Fluid with or without fibrin was seen between intestinal loops in 39 (61.9 per cent) cows.
Accumulation of ingesta in the abomasum and sometimes in the omasum and rumen was seen in 14
(22.2 per cent) cows. Ultrasonography was considered to be a useful tool for the diagnosis of ileus.
However, this imaging modality could be used to make a definitive diagnosis of haemorrhagic bowel
syndrome only when a blood clot was seen in the intestinal lumen.

























U. Braun, Dr Med Vet, E. Forster, Med Vet, K. Steininger, Med Vet, M. Irmer, 
Med Vet., A. Gautschi, Med Vet, M. Previtali, Med Vet, C. Gerspach, Dr Med Vet, 
K. Nuss, Dr Med Vet, Department of Farm Animals, University of Zurich, 
Winterthurerstrasse 260, CH-8057 Zurich, Switzerland 
 2
Summary 
The goal of the present study was to describe the ultrasonographic findings in cows 
with haemorrhagic bowel syndrome (HBS). A 5.0 MHz linear transducer was used to 
scan the right side of 63 standing, non-sedated cows. The small intestine was dilated 
and had a diameter of 4.3 to 12.0 cm (6.76 [1.78] cm, mean [SD]) and markedly 
reduced or absent motility in all the cows. In 22 (34.9 %) cows, empty poststenotic 
segments of small intestine were seen in addition to empty prestenotic intestine. In 12 
(19 %) cows, the intestinal lumen contained localised hyperechoic material consistent 
with blood clots. Fluid with or without fibrin was seen between intestinal loops in 39 
(61.9 %) cows. Accumulation of ingesta in the abomasum and sometimes in the 
omasum and rumen was seen in 14 (22.2 %) cows. Ultrasonography was considered to 
be a useful tool for the diagnosis of ileus. However, this imaging modality could only 
be used to make a definitive diagnosis of HBS when a blood clot was seen in the 
intestinal lumen. 
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Introduction 
Haemorrhagic bowel syndrome (HBS) in cattle is an acute disease of the jejunum, 
which manifests clinically as ileus and is usually fatal (Berghaus and others 2005). It is 
characterised by segmental necrohaemorrhagic enteritis of the small intestine 
(Kirkpatrick and others 2001, Dennison and others 2002, Rademacher 2001, 
Abutarbush and Radostits 2005, Ceci and others 2006). Intraluminal blood clots and 
sloughed mucosa lead to mechanical obstruction of a varying length of the jejunum 
(Abutarbush and Radostits 2005). The most important clinical findings are signs of 
ileus, such as colic, dilatation of the abdomen and melena. The faeces are markedly 
reduced in amount and are dark red to black or contain blood clots (Dennison and 
others 2002). Even with immediate surgical intervention the prognosis is poor; 85 to 
100 per cent of cases die. A definitive diagnosis based on clinical findings is often not 
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possible because the observed signs also occur in other diseases that have a better 
prognosis, for example jejunal intussusception. An exploratory laparotomy may be 
carried out to make a definitive diagnosis and institute appropriate treatment, although 
a non-invasive means of diagnosis, such as ultrasonography, would be preferable. 
Dennison and others (2002) described the clinical and ultrasonographic findings in 12 
of 22 cows with HBS. Intestinal dilatation was seen in those 12 cows and four of them 
also had echoic material compatible with haemorrhage and clotted blood in the 
intestinal lumen. The goal of the present study was to determine whether 
ultrasonography can be used to diagnose HBS in cattle, eliminating the need for 
exploratory laparotomy. 
 
Materials and methods 
Cows  
 The study used 63 cows with HBS, which were referred to the Department of Farm 
Animals, University of Zurich, between January 1, 2004 and December 31, 2008. 
There were 59 Swiss Braunvieh, two Simmental and two Holstein-Friesian cows, 
which ranged in age from two to 10 years (mean [sd] 5.1 [2.06] years). A tentative 
diagnosis of HBS was based on clinical findings and confirmed by exploratory 
laparotomy or postmortem examination. 
 
Clinical examination 
 All the cows underwent a thorough clinical examination (Rosenberger 1979). The 
results of the clinical examination and haematological, serum biochemical and ruminal 
fluid analyses are reported elsewhere (Braun and others 2009).  
 
Ultrasonography of the abdomen 
A 5.0 MHz linear transducer (Hitachi EUB-8500, Hitachi Medical Systems, Zug, 
Switzerland) was used to scan the right side of the body from the hip to the shoulder 
and from the lateral processes of the vertebrae to the ventral midline after removing the 
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hair with clippers. The ultrasonographic examination started caudally and progressed 
cranially. The transducer was first placed in the right paralumbar fossa, and the flank 
was scanned from caudal to cranial and from dorsal to ventral. The 12th, 11th, 10th, 
ninth and eighth intercostal spaces were scanned from dorsal to ventral with the 
transducer held parallel to the ribs. The ultrasonographic appearance of the small 
intestine (Braun and Marmier 1995, Braun and others 1995) and large intestine (Braun 
and Amrein 2001, Braun and others 2002) was recorded. The omasum (Braun and 
Blessing 2006, Braun and others 2007) and abomasum (Braun and others 1997) were 
evaluated over the costal part of the abdominal wall, and dilatation of the rumen with 
expansion to the right abdominal wall was also recorded. The abdomen was assessed 




 In all cows, the small intestine was dilated with a diameter of 4.3 to 12.0 cm (6.76 
[1.78] cm) (Fig. 1, Table 1). In 22 (34.9 %) cows, dilated prestenotic and poststenotic 
small intestine was seen. Motility of the small intestine was absent in 62 (98.4 %) cows 
and markedly reduced in one (1.6 %). The wall of the small intestine was thickened in 
six (9.5 %) cows. The content of the intestine was echoic in 49 (79 %) cows, 
hypoechoic in two (3.2 %) and varied from hypoechoic to echoic in 11 (17.8 %). 
Localised hyperechoic masses consistent with blood clots, were seen in 12 (19 %) 
cows (Figs 2 to 4). Fluid was visible between the loops of intestine in 39 (61.9 %) 
cows; it was hypoechoic (no fibrin) in 31 cows, and in eight, echoic material consistent 
with fibrin was seen in the fluid or on the intestinal wall. 
 
Omasum, abomasum and rumen 
 In 49 (77.8 %) cows, there was no ultrasonographic evidence of accumulation of 
ingesta in the abomasum, omasum and/or rumen. In 14 (22.2 %) cows, the abomasum 
was dilated and filled with hypoechoic material and the abomasal folds were seen as 
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echoic, sickle-shaped structures within the ingesta (Braun and others 1995, Braun 
2003). In seven of the 14 cows, there was also accumulation of ingesta in the omasum 
and rumen; this resulted in dilatation of the omasum, which allowed visualisation of 
the omasal leaves (Braun and others 2007, 2008). Accumulation of ingesta in the 
rumen also lead to dilatation of the organ with extension almost to the right abdominal 
wall. This was usually associated with noticeable compression of the liver. 
 
Discussion 
The most important ultrasonographic finding seen in all the cows was dilatation of the 
small intestine with a marked reduction or absence of intestinal motility. Fluid was 
seen between loops of intestine in 61.9 percent of the cows. Fibrin was also seen in 
some cows, which indicated that the intestinal wall had probably been damaged 
allowing transudation to occur, or that peritonitis was present. Accumulation of ingesta 
in the abomasum was seen in only 22.2 percent of cows, some of which also had 
accumulation of ingesta in the omasum and rumen. When taken together, these 
findings were indicative of ileus (Braun 2005). However, even though the findings 
were suggestive of intestinal blockage, they could not be used to determine the exact 
cause. Similar ultrasonographic findings were reported in cows with ileus attributable 
to other causes (Braun and others 1995, Nuss and others 2006), and rarely was the 
cause determined. Intestinal intussusception sometimes results in a so-called “bull’s-
eye” appearance of the invaginated intestine (Braun and others 1995). Dilatation of 
multiple loops of intestine is an indication of a caudally located ileus, whereas 
dilatation of a single section of intestine in the cranial aspect of the abdomen is typical 
of duodenal ileus, often attributable to obstruction by a bezoar (Braun 2005). Blood 
clots in the intestinal lumen as a specific sign of HBS were seen in only 19.0 percent of 
the cows. This was similar to the results of Dennison and others (2002), who reported 
seeing blood clots in the intestinal lumen of four of 12 cows with HBS. The cause of 
ileus can only rarely be determined by ultrasonography because the depth of 
penetration of the ultrasound waves is limited to a maximum of 20 cm, which means 
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that only part of the intestinal tract is accessible to ultrasonography. The cause is 
usually beyond the depth of penetration of the ultrasound machine. Thus, the 
veterinarian must decide whether exploratory laparotomy is indicated based on all the 
results of the clinical examination, haematological and biochemical analyses and 
ultrasonography as well as the value of the cow. Ultrasonography can be used to make 
a definitive diagnosis of HBS in only 20 to 25 percent of cases.  
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of cows  
 
Percent 
Cross-section of small intestine Dilated  63  100.0 
Empty poststenotic small intestine Visible  22  34.9 
 Not visible  41  65.1 
Intestinal motility Decreased  1  1.6 
 Absent  62  98.4 
Intestinal wall Thickened  6  9.5 
 Not thickened  57  90.5 
Intestinal content (n=62) Echoic   49  79.0 
 Hypoechoic  2  3.2 
 Echoic and hypoechoic  11  17.8 
Blood clots Visible  12  19.0 
 Not visible  51  81.0 
Fluid between loops of intestine  None  24  38.1 
 Fluid without fibrin  31  49.2 
 Fluid with fibrin  8  12.7 
Accumulation of ingesta Not evident   49  77.7 
 Abomasum  14  22.2 
 Abomasum and omasum  7  11.1 











Legends to figures 
Figure 1 : Dilated small intestine containing echoic material in a cow with haemorrhagic 
bowel syndrome. 1 Abdominal wall, 2 Dilated small intestine, 3 Fluid between intestinal 
loops, Ds Dorsal, Vt Ventral 
 
Figure 2 : Dilated small intestine containing hypoechoic material and echoic material 
consistent with a blood clot in a cow with haemorrhagic bowel syndrome. 1 Abdominal 
wall, 2 Dilated small intestine, 3 Blood clot, Ds Dorsal, Vt Ventral  
 
Figure 3 : Dilated small intestine containing hypoechoic material and echoic material 
consistent with a blood clot in a cow with haemorrhagic bowel syndrome. 1 Abdominal 
wall, 2 Small intestine in cross section, 3 Small intestine in longitudinal section and 
indented by an adjacent loop of intestine, 4 Hypoechoic intestinal content, 5 Echoic blood 
clot, Ds Dorsal, Vt Ventral  
 
Figure 4 : Complete obstruction of a segment of small intestine with a blood clot and a 
large amount of hypoechoic fluid with echoic fibrin in the abdominal cavity of a cow with 
haemorrhagic bowel syndrome and associated peritonitis. 1 Abdominal wall, 2 Small 
intestine, 3 Fluid, 4 Fibrin, 5 Dilated small intestine in longitudinal section, Ds Dorsal, Vt 
Ventral  
 




